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Fungicidal  Screening  Tests  For  The  Control  of  Decay  In  Florida  Oranges 

This  report t,  the  thirdi/  on  th    results  of  screening  tests  with  decay  inhibitors 
for  citrus  fruits „  gives  an  accounc  of  tests  made  with  fungicidal  or  fungistatic  com= 
pounds  on  oranges  during  the  shipping  seasons  of  1950'=51  1951=52.. 

The  fruit  used  in  these  tests  was  produced  in  the  same  locality  as  in  the  past, 
hence  I,  only  annual  differences  in  keeping  quality  are  to  be  escpectedo    The  methods 
followed  during  the  1950"51  season  were  essentially  the  same  as  those  described  in  the 
first  report  (Ho  To  &  S,  Report  Noo  201).    Usually^  the  frait  was  treated  with  ethylene 
for  kS  or  more  hours==to  accelerate  the  development  of  stem=end  rot"""before  the  com- 
pound under  test  was  appliedo    In  the  second  season  this  procedure  was  usxially  reversed, 
or  the  ethylene  treatment  was  omittedo    Inasmuch  as  the  experimental  procedure  with 
naturally  infected  fruit  was  outlined  in  considerable  detail  in  the  1st  report „  it  seems 
unnecessary  to  repeat  it  hereo 

During  the  2nd  half  of  the  period  covered  by  the  present  report  the  screening  pro- 
gram was  expanded  to  include  fruits  artificially  inoculated  with  Penicillium  digitatumo 
The  procedure  was  as  follows?    Oranges  were  harvested  by  clipping  and  brought  to  the 
laboratory  where  they  were  washed  and  dried  without  delay.    The  rind  of  each  fruit  was 
pricked  on  opposite  cheeks  near  the  stylar  end  with  10  needles  to  a  depth  of  1.0  -  1.5 
mmo  and  dipped  in  a  concentrated  aqueous  suspension  of  viable  green  mold  spores.  While 
still  wet  this  inoculated  fruit  was  placed  in  garbage  cans  with  holes  in  the  bottomj 
lined  and  covered  with  wet  paper  and  held  for  l6  to  IS  hours  at  70®  ^»    The  purpose  of 
perforations  was  to  lessen  the  build-up  of  waste  gases  in  the  can  and  the  wet  paper  to 
aid  in  keeping  the  inoculated  fruit  enveloped  in  almost  saturated  atmosphere  favorable 
for  spore  germination.    Then  the  fruit  was  treated  with  the  compound  under  evalviation, 
transferred  to  a  holding  room  maintained  at  J0'°  and  inspected  as  heretofore  described. 
Ten  inoculated  fruits  constituted  a  sampleo    Decay  developed  within  3  or  U  days  after 
inoculations.    Decay  that  developed  in  areas  other  than  the  points  of  inoculation  were 
cataloged  as  "other"  and  were  not  considered  in  appraising  the  effectiveness  of  the 
compound  under  testo 

The  abbreviations  and  symbols  used  were  the  same  as  in  the  previous  reports  and 
are  explained  on  P&ga  1= 

RESULTS 

Of  the  his  compounds  screened^  26  were  found  to  give  very  good  (''A")  control  of 
decay  resulting  from  natural  infections  from  all  causes  for  3  weeks^  but  IS  of  these 
also  caused  injury  to  the  peelo    Six  gave  satisfactory  control  (SO  percent  or  better) 
of  rot  for  2  weeks  in  fruit  inoculated  with  Penicillium  digitatum.    Only  one  compoundi, 
2=Thiazolidinethione(,  gave  a  high  degree  of  control  of  penicillium  decay  resulting 
from  both  natural  infections  and  inoculations  without  causing  rind  injury » 

Seventeen  compounds  gave  good  ("B"')  control  of  decay  from  natural  infections.  Of 
these 5  2-Chloro=U-=cyclohexylphenol  and  U-Phenylpyrocatechol ^  gave  satisfactory  control 
of  decay  in  fruit  inoculated  with  green  moldp  but  they  also  caused  rind  injury.  How- 
ever, 8  chemicals  in  this  group  caused  no  rind  injuryo 


_!/  The  Ist  and  Sad  reports  were  given  in  H.  T.  &  S.  Reports  NOc  201  and  253 o 
spectivelyo 
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Sixty-five  compounds  gave  fair  ("C"*)  control  of  decay  resulting  from  natural  in- 
feotionso    Only  one  of  these,  N-(m-Chlorophenyl)  maleimide,  gave  satisfactory  control 
of  green  mold  rot  in  inoculated  fruit,  and  it  caused  rind  injury.    No  visible  ill  effects 
were  caused  by  41  of  the  other  compounds. 

Three  hundred  and  eleven  compounds  gave  either  poor  ("D")  or  no  control  of  decay 
from  natural  infections,  and  219  of  them  caused  no  injury  to  the  peel.    Nine  gave  satis- 
factory coritrol  of  green  mold  in  inoculated  fruit,  and  2  of  these,  Deoyl(»-2-(N'-p- 
methoxybenzyl-N'-pyrimidylamino  ethyldimethyl  ammonium  iodide  and  Pentabromo  ethane, 
caused  no  injury  to  the  peel. 
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CITRUS  DECAY  CONTROL  OBTAINED  IN 
SCREENING  TESTS  WITH  VARIOUS  CIIEMICALS 
DURING  TITS  1950-51  MB  195l-p2  SE/i'SONS 

KEY; 

TREATMENT 

AL  Alcohol o 

ALD  Dispersed  in  alcohol , 

DNR  Fruit  dipped  but  not  rinsed  afterwards, 

DR  Fruit  dipped  and  rinsed  afterwards  <, 

DV  Dispersed  in  organic  \''ehicle, 

F  Fumigant.,  applied  in  18  cubic  foot  chamber. 

0  Organic  solvent  other  than  alcohol  singly. 

Sat.  sol.    Saturated  solution. 

W  Water. 

VJD  Dispersed  in  water. 

WE  Water  enulsion.. 

^  Rind  injury  at  higher  concentrations. 

•5Ht  Rind  injury  at  all  concentrations. 

RESULTS:     UATUR^.L  INFECTIONS 


A  Excellent  control  of  decays  check  10  times  as  much  or  more  decay  as 

treated  lots. 

B  Good  control  of  decays  check  5  to  9  times  as  much  decay  as  treated  lots, 

C  Fair  control  of  decayj  check  2  to  I4  times  as  much  decay  as  treated  lots, 

D  Poor  to  negligible  control  of  decay;  check  less  than  2  times  as  much 

decay  as  treated  lots, 

RESULTS:    ARTIFICML  INOCUL^ITICNS 


DAax  Delaying  action  up  to  50  percent,  first  week, 

I^^axx  Delaying  action  more  than  50  percent,  first  week. 

DAbx  Delaying  action  up  to  50  percent^  second  week 

DiVoxx  Delaying  action  more  than  50  percent,   second  week 

DAx  Delaying  action  up  to  50  percent,  for  two  weeks. 

DAxx  Delaying  action  more  than  50  nercent,  for  two  weeks. 

DAxx'  Delaying  action  80  percent  or  more_,  for  two  weeks, 

NDA  Little  or  no  delaying  action. 

MDAb  Little  or  no  delaying  action,  second  week. 


Acces- 
sion 


Chemi  cal 


20I1.I4.  j  Benzeneboronic  acid 
1929    Butyl  p'=hydroxybenzoate 

2052  [Carbanilic  acidj,  3-chloro-=, 
[  propyl  ester 

862    p-Chloroacetophenone  oxinie 
1681;  Ii--Chloro-2-"Cyclohex3^1phenol 
2220   !  N- (o-Ghlor ophenyl)iiialeimide 
[ N- (m-Chlorophenyl)maleimide 
N-  (g^-Chlor  ophenyl  )nialeimide 
1885  2-Cyclohe;>?yl-p-cresol 
I9IJ-8  o-Gyclohexylphenol 
1883  l4.-Ethyl"2"phenylphenol 
2092    Ethyl  thiononocyclohexanecarbamatf 
I09&+ |2-i'Ietho5(yethyl  carbanilate  plus 
1616   i  Hexamethylenetetramine 
1098+ 

1616  do 

1098    2-Methoxyethyl  carbanilate 

1968    Phenol  0,2^14.5  6-tribromo~ 

nhl  PhenoAabhiin 

2025    Propyl  benzoylthionocarbaraate 

1738    Q'ainoline^  d-phenyl-mercurioxy- 

1918  2-Thiaaolidinethione 

1652    2  ^  U.,  6-T:richj  .orophenol 

19li2    2 3  Uo>"Trichl orophenol  tributyl 

I  amine  salt 
1670    Triprop37"lene  glycol  n=butyl  ether 
19ij-9    Tripropylene  glycol  n-butyl 
ether-B 

l81jl    Urea-boric  acid^  reaction  product 

sample  101 
I8l4i4.    Urea-boric  acid^  reaction  product 

sample  10 U 
l8h$    Urea-boric  acid_,  reaction  product 

sajtiple  105 
18)46    Urea -boric -a cid^  reaction  product 

sample  IO6 
2029    Urea,  (3-chloromer curi-2- 

me  the  xj-pr  op3/i ) -= 
1990    Acetophenone^  o-hydrox^'- 
1763   iBenzophenone^  ^-hydroxy- 
20I4.9    |Carbanilic  acid,  2-chloro-ethyl 
ii  ester 

2053  Carbanilic  acid^  m-chloro-^ 
1  isopropyl  ester 
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Ghemi  cal 
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2-Chloro-l;-cyclohexylphenol 
1  -  ( p  -  C  uni7/-l  o  xy ) «- 2 -p  r  o  p  an  0 1 
8-Hydroxyquinoline  benzoate 
2-i-Iethox7ethyl  car'banilate  plus 

Glyoxal 
U-Phenyl catechol 
2-Phenylcyclohexanol 
U-Phenylpyro catechol 
2,3aU5  6-Tetrachloro  phenol 

dicyclohexylamine  salt 
2 ,  l4.,x-Trichloro-6-phenylphenol 
Urea-boric  acid^  reaction  product 

sample  100 
Urea-boric  acid^  reaction  product 

sample  103 
Urea -boric  acid,  reaction  product 

sample  107 
Urea,ljl-dlmethyl~2-thio- 
Acetanilide^  o->phenyl~ 
Acetonitrile,  diphenyl- 
Acetophenone  oxime 
Ammonium  chloride ^  benzyl- 

dlmethyl-phenyl- 
Benzene^  (l-bromoethyl)- 
Benzophenone^  2^  U' -dihydroxy- 
I5  2-3iphenylyloxy"-2-.porpanol 
m-Bromoacetophenone  oxime 
do 

2-Bromo-U"phenylphenol 
2-Butanone53j3' -ethylene- 

dinitrilodi-j  dioxime,  iron  (II) 

complex 
Butyl  borate,  tri- 
X-  s  e  c-But  yl-2 -phenylphenol 
U-tert-Butyl-.2-phenylphenol 
Carbamic  acid,  benzyl-,  ethyl 

ester 

Carbamic  acid,  dimethyl-dithio-, 

zinc  salt 
Carbanilic  acid,  g-chloro-, 

isopropyl  ester 
p-Chloroacetophenone  oxime 
2-Chloro-U- cyclohexylphenol 
2-Chloro~6-(  alpha-me  t  hylb  en  z  yl )  -> 

U-phenylphenol 
N-  (rri-Chlorophenyl)maleimide 


DAxx» 


Acces- 
s  ion 

Percent  =  Ma^ciramD 
concentration 

0 

"HI  © 

ft  « 

0  (-! 
Cj  (-( 

<u  0 
©  a 

•+3'  3 

f-« 

^■f  0 

i 

43) 

© 
> 

K>  0 

4^ 

ft 

■ti 

1       H  E 

S  U  L  T  S 

Natiiral 

T   W  A 

tioni 

Penicilliiam 
1    mo  cu.i.a  bions 

±  I  ou 

oyc.Lon6xa.iiS 5  ^i:"Di  oiTioe unyx/~ 

DATP 

J-'xMJLu 

DAn  T'  NDAh 

1  Rocf 

45  U       c±onexyi.i(.ieneuxpneno JL 

oer 

niVTR 

iJi'JXU 

AT, 

n 

DAav  NDAh 

1  fUo 

o-Cyclohexylplienol 

A  -P-f-  r^^v* 

Aix,er 

TlATP 

^  AT 

p~Cyclohexyiphenol 

s 

■H-i  ter 

AT 

r. 

loo  ( 

N~  Cyclchex5''l"S''=  ( 1 -piper  idyl  thio- 

• 

carbonyi;  nydrosuli amine 

Aft.er 

AT 
AL 

f 

1  ATTlA 
1  l}iUh. 

19  44 

Dehydroacetic  acid^  sodiuati  salt 

Alter 

UiM.a 

W 
v» 

n 

u 

I  nA-sr 

2^3'~Dichloroace'tophenone 

iyer 

'  AL 

T  Q  o  A 
1990 

3 J  I|."°-Dichlo!roace'bophenone  oxiiiie 

Aj.  oer 

AT, 

c 

B     T^  A  Q      0    D  AT^tt 

lyuj 

£1  ^ p— iJjJTiei  capX/0~x J  j5 ^  4  bniaaiazo  J.e 

I 

A  .04-  0^ 

DTvTR 

!  AL 

C 

DAsxx"  NDAb 

Etiiylenediamine  "betraace'tic  acid 

"nWr? 

I'iD 

G 

1933 

o  (and  p)-m  (and  o ) "ethyl-alpha- 

methylbenzyl  phenol 

AX  uer 

TTMR 

AL 

^-1-39 

Ethyl  jg^-iriethoxythionocarbanilate 

5 

iVL  uer 

TlTVrP 

0 

c 

NDA 

<ll4l 

Ethyl  D—rne thylthiono  carbanxlax.e 

A  .p-i.^^ 

ii-x  utr 

n 

NDA 

1999 

Sugenolj  acetate 

After 

AT 

1  NDA 

1977 

Guanidine,  l-phenyl-^  stearate 

Alter 

JJNrt 

AT 

i  i\mA 

2O47 

Hydrazine^  U-biphenjrlyl-^ 

hydro  chlcride 

5 

After 

u 

iJAaXXJ  UADX 

1993 

0— Hydroxyacetophenone  oxime 

AT. 

DA-v-v- 

1332 

S-Hydroxyquinoline  benzoate 

TIT? 

AT 

j 

1793 

lodoacetic  acid  . 

T>i\TP 

AT 
All 

1790 

0-lododiphenyl 

Alter 

mviTD 

AT 
AJu 

181U 

lod.onium  chloridej  bisl^^- 

f luorophenyl ) - 

After 

■mvTD 
JJiMK 

U 

1  70c:' 

Isopropyl  p~chl.orocarbanilate 

5' 

■il.!  ter 

AT, 

G 

""" 

1  Ac  A 

Ujii'  -Isopropylidenebis  (2-" 

phenylphenol ) 

Ai  uer 

Drill 

AT 

c 

I  s  0  pro  pyl  ~  0  =171  e  t  ho  xy  c  arb  a  nila  t  e 

AT  Dej. 

AT. 

iuyo-1- 

2"'Metho3<3'"ethyl  carbanilate  plus 

r?ij. 

Glyoxal 

3' 

Del ore 

TiT3 

A  T 
All 

p 

aipna-"  4'"  v  axpn.a—i'iteX'nyxDenzyj.  j 

cyclohexyloxyriethyi  benzyl 

alcohol 

After 

DlMK 

T 

AL 

0  0  f*\  1- 

222u 

2  -Nap  hthol ,  1  j,  6'-dibr  omo  - 

After 

I'im 

A  T 

AL 

DAxx 

2009 

I5  /j-Naphthoquinonej,  2=>in.ethoxy"' 

Sato 

LAaXXJ  LADX 

solo 

After 

DiMii 

A  T 

AL 

2iUo 

rhenol  9  2=bromo--4-phenyl-' 

3' 

After 

Aij 

LAaX|  iMJJAD 

Phenol. 5  U'=tert-b"atyl=2"phenyl- 

r-' 

After 

J  JIM  ft 

A  T. 

1 

1750 

PhenoxaT.hii.nj  .lO-oxide 

Sato 

solo 

Ai  t.er  1 

LUMrt 

u 

r 

u  j 

DA  T^-ir 

-»  r<r'r-' 

4-Phenylpyr 0  cate  chol 

After 

,",  T 

T^A  -v-ip- 

Polybor 

10 

AI  X  er 

Vi 

IIDA 

1963 

2-Propanoio  l-amino"" 

Afte3- 

DM 

m 

G 

NDA 

2166 

Propyl  phosphite 5  di~ 

After 

AL 

C 

NDA 

175I1 

Pyrocatecholc,  ii-phenyl- 

^  1 

After 

DNR 

0 

DAxx 

-7- 


0 

1 

u  d 

1  ^  0 

<B  0 

•+j> 

K  d 

i    <C  qi 

tS  0 
s  -i-t 

+» 

d 

'  bj) 

i  <»  s 

R  E 

SUITS 

1  *« 

<i)  r-« 

; — 

Acces- 

0)  a> 

cj  0 

A  -IP  a 

4^'  0 

>  ?3 

[Natural 

r  Penicillium 

B  ion 

u 

0)  0 

d 

0    tio  -H) 

4       ^  c  At 

number 

pL,  U 

eo  0  Td 

t  iOEiS 

\     \Eio  stnyxeneji 

2008 

£-Quinone,2 ,5-Dis  ( 1^,153 3 3- 

Sato 

I 

te  traine  thylbu  tyl )  - 

sol« 

After 

DNR 

AL 

C 

NDA 

13  + 

Sodium-o-phenyl  phenate  plus 

2  + 

1616 

hexamethylenetetramijie 

1 

Before 

DM 

W 

1  DAxx« 

173h 

2-Stilbazole 

5 

After 

Dim 

A  T 

AL 

G 

2185 

g-Toluenesulfonanilide^  N-allyl~ 

After 

DNR 

0 

G 

DAaxx;  DAbx 

I063 

m-Toluidme,  u-ethyl-suli  onyl-  ^  a^  a, 
a,-trifluoro-  (Echt  Gold  orange^ 

1 

GR  Base) 

After 

DNR 

AL 

c 

loo  6 

2 , 1;-x-Trxchloro-6-phenylphenol 

5 

After 

DNR 

AT 

AL 

loU2 

Urea-boric  acid,  reaction  product 

sample  102 

5 

After 

DNR 

T  T 

w 

c 

\ 

2191 

Zinc  beta-benzoylacrylate 

5 

After 

DNR 

G 

DAaxx:^  DAbx. 

217u 

Acetanilide^  ^-formyl-. 

thiosemicarbazone 

5 

After 

nt'JR 

D 

NDA 

21U5 

Acetic  acid,  cyano-^  methyl  ester 

5 

After 

DNR 

AT 

^-L 

JJw 

NDA 

2039 

Acetic  acid,  (.2,u-aichloropnenoxy;- 
nickel  (ll)  salt 

■ 

After 

DM 

ALD 

DAaxx|  i'lDAb 

1901 

Acetic  acid,  isopropenyl  ester 

After 

DNR 

AL 

186U 

Acetoacetanilide,2-chloro- 

After 

DNR 

AL 

D 

— 

203U 

Acetophenone,  a-chloro-2, [|.,6- 

2076 

trimethyl 

After 

DNR 

AL 

D 

DAax|  I^IDAb 

Acetophenone ,  2 , 5-diJiydrox-'-- 

After 

DNR 

ALD 

D 

ITOA 

1966 

Acetophenone,  m-hydroxy~ 

After 

DNR 

IJD 

D 

NDA 

1987 

Hcetophenone ,  £-(2,2, 2-tr ichloro-l- 
hydr  or^'-e  thyl-an  ino )  - 

211U 

5 

After 

DNR 

AL 

D 

DAaxxj  DAbx 

Acrylic  acid,  trichloro-,  sodium 

sal  b 

After 

Dim 

w 

D 

NDA 

2026 

Alkyl  phenoxy  polyoxyethelene 

1000 

ethanol  (Antarate  Av-)|)|l) 

ppm 

After 

DNR 

T  T 

¥ 

D 

NDA 

1876 

3-  V  1-Aninoethylidene )  -6-inethyl~l, 

2-pyran-2,  U  (3)-dione 

5 

After 

DNR 

ALD 

D 

1737 

Ammmo  oxalate,  copper  (II;  di- 

Sato 

solo 

After 

DM 

AL 

D 

171-11 

Ammino  phtlialate,  copper  (ll)  di- 

r-' 

5 

After 

DNR 

Vi/D 

D 

1989 

Ammino  succinate,  copper  (ll)  di- 

After 

DM 

"^^1D 

D 

NDA 

2082 

AmiTioniun  benzenesulf onate,  alkyl- 

2031 

trimethyl-  (alkyl  »  apprxo  '^;l8^37' 
Amnonium      chlorobenz en siilf onate, 
alkyl-trimethvl-  (alk^'-l  =  apprxo 

5 

After 

DIIR 

w 

NDA 

2083 

Ammonium  £-cbxlorobenzenesulf onate, 
alkyl-trimethyl-  (alkyl  -  apprXo 

5 

After 

DNR 

w 

D^H«- 

NDA 

"18'37'^ 

5 

After 

! 

DNR 

w 

D-> 

»=8  = 


Chemical 


a 

o 

S! 

*> 

11 

05 

u 

-IP 

« 
a> 

o 

o 

u 

<D 

O 

fi4 

o 

208U      Ammonium  p-=fluorobenzene sulfonate, 
alkyl=trimethyl-  (alkyl  «  appx 
C18H37) 

2085      Ammoniijm  m-nitrobenzene  sulfonate ^ 
alkyl trimethyl-  (alkyl  -  appx 
C18H37) 
1965      Ammonium  sulfamat 
1858      2-Anthranilide  ,  3-'hyd.roxy~  (Naphtol 
AS-GR) 

1716  Antipyrine5ljL,U«-(D=di-methylamino- 
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l,3-Bis(hydroxymethyl)-2-thiourea 
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Ij  3-Bis  (l:^droxymethyl)  urea 

dibutyldithio carbamate 
Bis(3.i5.^6-trichloro-2  -  hydr  oxyphe  rsyi) 

methane  and  potassium  vegetable 

oil  soaps 
Boron  fluoride-urea  reaction 

product  (heated) 
Boron  fluoride-urea  reaction 

product  (not  heated) 
m-Bromoacetophenone 
m-Bromoaniline 
Bromobenzene 
m-Bromobensoic  acid 

0-  Bromobenzoic  acid 
p-Bromobenzoic  acid 
Bromof  orm 

1-  BromC"2-nitrobenzene 
o-Bromophenol 
p-Bromophencl 
m=B  romo  p:r  opicphen  one 
o-Bromop3rridine 
o=Bromotoluene 
Butanes  l-=bromo- 

2-  Bux.anone  ,333'  -ethylene- 
dinitrilcdi- dioxime 

t-Butyl  carbanilate 

Butyl  chlorophosphate 

C(HO)2P(sO)Cl3,  di 
2-sec-Butylcyclohexanol 
x-tert-Butylguaiacol 
Butyl  phosphite,  tri-= 
Camphor  UoS„P„ 
Camphor  U„SoPo  plus 

Hexamethylenetetramine  Technical 
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2  5  3-DibromO"l-propanol 
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fluosilicic  acid 
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o-Iodophenol 

Isobutyl-beta-benzoylacrylate 
Isopropyla-nine,  complex  with  J  f  ,wto 

fluosilicic  acid 
Isopropyl-p-broTTiocarbanilate 
Isopropyl-o-chloro carbanilate 
Isopropyl  isopr opylthiono  carbamate 
p-Isopropylphenol 
Laiiranilide 
Linoleanilide,  dimer 
Maleic  hydraside,  diethanolamine 

salt 

Methane,  bromodichloro- 


5 
5 

5 

1000 
ppm 


After 
After 

After 

iAfter 
After 
After 
After 

Before 

After 

After 

After 

After 

After 

After 

After 
After 


DNR 
DNR 

Dim 

DIIR 

DMR 
DM 
DIIR 
DIIR 

mm 
d:-ir 

DIJR 
Dim 

Dim. 


0 
0 

AL 
AL 

w 

AL 

AL 

AL 

AL 

0 

0 

\1 
AL 


D 
D 


D 

D^-i^- 

D 

D 
D 
D 
D 
D 
D 
D 

D 

D 

D 

D 

D 

D 
D 

D 

D 
D 

D-i<- 

D 

D 

D-;h;- 

D 

D 

D 
D 


NDA 
NDA 


DAaxx;  DAbx 
DAxx« 

DAaxx;  DAbx 


NDA 


DAxx' 


DAaxxj  NDAb 
DAax:-:j  NDAb 

rIDA 


IIDA 

NDA 
1\IDA 


=14 


Acces 

sion 

number 


1893  2-Meth7lbensofuran 
1953    alpha= (U- (alpha^Methylbenzjl) 

cyclohex^T-loxyiaethylObensyl  alcohol! 
1681    2, 2 8 -Methylene bis  (U=chloro-6=  ! 

i sopr opy Iphenol) 
1889    Methyl  3=phenylpropyl  ether 
I71U    Morpholine^  complex  with  ^  f  oWto 

fluosilicic  acid 
2183    1-Napthalene sulfonic  acid^  h=cyano=« 

sodiun  salt 
1736    2=-Napht.hairLide5 1 5  2  0  3?  U^-tetrahydro- 
6-h3>rdr  oxy-=li=  (U^liydr  osrj'-^  3-=methoxy= 
phenyl)  ='3-=hydro3iy"inetlTyl°7'=methoxy-= 
1967    2-Naphthoic  aci-d^  3=hydrox3r=7-sulf 0= 
2206  l-Nitroso"2=naphthol 
1912    2==Nitro-35ii5  5"Trichlorophenol 
2193    Octachloro'='3a,U3  7s7a=tetrah3rdro-iis 

7=methanoindene"l5  8-=dione 
2218    Octachloro-3aj,U5  7^  7a,  tetrahydro-u., 

7~iT!ethanoindene'=l5  8=dione 
210U  Octadecylurea 

1732    Oxalic  acid,  hemicopper  (IX)  salt., 
salt  with  1  f  owto  disodiiun  oxalate, 
dihydrats 
2100  I  Paraf  or'maldeil;^7de"'CaIn.phor 
1803  Paraldehyde 
1921    Pentabromo  ethane 
1576    Pentachloroe thane 
1576    Pentachloroe thane 
2035'    3=PentenGic  acidc,  2=cyanO'=3=ethyl= 

2-rneth3rl=<,  ethyl  ester 
213U  Perchloroethylene 
1751    Phenetole ,  beta=chloro=o=phenyl-= 
1722    Phenetole^  beta^  -D-dibroxno- 
200u    Phenetole,  U-tert.-=butyl'=B5  2" 

dichloro= 
1973    Phenolg  ^-benzylideneamino^ 
2182    Phenol,  3=chlcro=U'=nitro= 
2005    Phenol5  23  6-diallyl=U-=methoxj''= 
1759    Phenol^  £=(a<,a'=diinethylbensyl)-= 
2162    Phenol^  o='isopro|:5''l'= 
I7U6  Phenol9£=£'"(l=.'nethyl=propylidene) 
di-  " 

1861    Phenol^  2 g  2 » =thi0"bis  Oi--tert--butyl- 

(stabiliser  BS) 
2036    Phenol,  2 ^ U5  6=triaiTiino-5  tr ihydro= 

chloride 
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Chemical 


^  jNatur  al  1  jPenicillium 
inoculations 
(no  ethylene) 


Phenothiazine,  10-benzo7l-3j  T-bis 

( dime thylanino ) - 
2-Phenylcyclohexanol 
6-Phenyl~2-:.ier  captobenzothiazole 
Phosphoric  acidj2-biphenylyl 

diphenyl  ester 
Phosphoric  acid^  bis(£_'-tert- 

butylphenyl)  phenyl  ester 
Phosphoric  acid^  p - 1 er t -bu tyl- 

phenjd  diphenyl  ester 
Phosphoric  acid,  2-( 2, U-dichloro- 

pheno^c,^)  ethyl  diethyl  ester 
Phosphoric  acid^  diethyl^  2-(l- 

naphthyl)  ethyl  ester 
^hosr)horic  acidj  trioctyl  ester 

(ni.rtnre  of  isomers) 
Phosohorous  acid=,  bis(3,5^,5-tri- 

methylhexj^l)  ester 
Phosphorous  acidj  tris(2-ethylhe:r^l) 

ester 

Phthalimide ,  M- ( 3-br omopr opyl ) - 
Ph- bhalimide^  -■]-2-hydj:'o:c;>^ethyl) - 


-axoromo- 


Propane  5 1  2-dibr  omo-'3-  chloro  - 
I3 3"'P'ropanedinho3phonic  acid^ 

teuraethyl  ester 
Propane  ^ 1 , 2  ^  3 - tr  ibr omo - 
l~Propanolj>  3-ph3no:<y- 
2  - Pr  0 p "an  cl  5 1  ~d ime  t  hyl -  a nino 
2-Propancl5lj3-bis  (2- 

hydr  o:'3'"e  thylmar  cap  to )  - 
Propionic  acid^  a-chloro- 
x^ropionic  acid,  a-phenor^c^^- 
Propionic  acid,  beta,  beta'- 

(ethyli;  lino)  di-j  diethyl  ester 
Pr  op io nl tr il e ,  b e ta -b e nz o yl - 2 -phenji 
Propionitrile,  beta-isopropojcy- 
Pyribenzaniine  hj^o chloride 
P^/ridine.;  2,  6-dist;/r3'-l= 

Pjnr  idine ,  3  -  ( 2  -p^'r  ollin-  2  -yl )  - 
3,5-?yridinedicarbox:,'lic  acid,  l,Li- 
dihydj-o-2 , 6-dime  thyl- ,  die  thyl  e  s ter 
Quilon-"- 
>iini?;arin 

Salicylaldeh2;'de  oxime 
Sodi-iuT  bronoacctate 
oodium  isethionate 
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(no  ethylene) 
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beta-St.yrenephosphonic  acid^ 
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1 

I 
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252*  =Thiobis (U^  6-dichlor ophenol) 
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D 

NDA 
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alpha=Tol'aensphosphonic  acid^  p- 

chloro=a=hydroxy-5  diethyl  ester 
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mm  - 

AL 

NDA 

1821 

alpha-Toluenephosphonic  acid^ 3jh- 

dichloro^  diethyl  ester 

r' 

After 

DM 

AL 

D^HJ- 

=^ 

1970 

alpha-Toluenephosphonic  acid^  ^sh- 
dichlorO"a-h5''droxy-,  diethyl  ester 
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DMR 
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D 

NDA 
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alpha-Toluenephosphonic  acid^  £5  a- 

1 

dihydrcxy- 

5 
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¥ 

D 

KDA  1 

2186 

2=Toluene  sulfonamide  5    N ' ~£- 

f 

phenylenebi3= 
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D 
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17ii2 

£-=Toluene sulfonic  acid^  diester  with 

Sato 

'^'a-conidendrin**- 
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D 

17U0 

£-Toluene sulfonic  acid^  diester  with 
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N-0"Tolylmaleiinide 
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AL 
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N-p"Tolylmaleimide 
25^c,5""Trichloro  diphenyl  sulfone 
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DAxx» 
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Trichloroethylene 
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Trioxane 
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Tripropylsne  g?u-ycol  n=butyl  ether 
n2  ,  N^' ^N^,  Tris  (2=benzothiazol5a= 
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raercaptomethyl)  rnelaraine 
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(diaminsuljfate) 

5 

After 

DNR 

m 

D 

1985 

Urea  „  1-  (2 2 2-trichlor  o-^l- 

hydroxyethyl)  •= 

5 

After 

DNR 

AL 

D 

DAaxj  NT)Ab 

2102 

Urea-fornaldehyde  condensation 

"oroduci',   fT-Jt'-isT  mnls  'ratio^ 

5 

After 

DNR 

¥D 

D 

NDA  ■ 

1 

■17- 


Chemical 


a  o 

S  ft 

I  OS 

u 

fl  a 


PL,  O 


(D  o 

H  <1) 
a  -H 


RESULTS 


Natural 


infec- 
tions 


li 


penicillium 
inoculations 
(no  ethylene) 


Urea,  jju.anyl-,  sulfate 

Urea,  l,3-cli-l-naphthyl-2-thio- 

Urea  nitrate 

Urea,l,3-bis(2j2,2-trichloro-l- 

hydroxyethyl )  - 
o-7eratramide,  N,N-diethyl- 
Volan-"- 

3 ,  ^-Xyl  i  cii  ne ,  a3  ,  a3  ,  a3  ,  A? ,  a3  ,  a5  ^ 
hexafluoro-  (Echt  Orange  G.G.D. 
Base  2) 

Zinc  beta-benzoylacrylat*e 
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